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Background to the disease
The clinical presentation of a hot swollen joint is common and has a wide differential diagnosis. The most serious is septic arthritis, which accounts for significant morbidity, and has a case fatality of 11% [1] . Delayed or inadequate treatment leads to irreversible joint damage [2] . Rapid diagnosis and treatment is vital to prevent permanent joint dysfunction. This guideline will focus on the diagnosis and management of septic arthritis. Hot swollen joints commonly have other underlying diagnoses, including crystal arthritis, reactive arthritis and a monoarticular presentation of polyarthritis.
The need for a guideline
The hot swollen joint presents to many different clinicians in primary or secondary care. Poor outcomes including permanent joint destruction and death can occur if the diagnosis of sepsis is not made rapidly and treatment instigated appropriately. Septic arthritis can be difficult to recognize even for experienced clinicians, yet such patients frequently present to doctors unfamiliar with the assessment and management of joint disease. We hope that this guideline will aid accurate diagnosis and appropriate treatment when a joint is hot because of sepsis, whilst also ensuring that other causes such as crystal arthritis are recognized and not over-treated.
Objectives of the guideline
This guideline sets out recommendations for the diagnosis and initial management of septic arthritis presenting clinically as a hot swollen joint. These recommendations are based on a systematic review of the literature and evaluation of the evidence using standardized criteria.
Target audience
The guidelines have been developed to assist all clinicians to whom patients with this clinical picture may present. This will include general practitioners (GPs) and emergency physicians, as well as rheumatologists, orthopaedic surgeons and general physicians, all of whom may provide in-patient care [3] .
The areas the guideline does not cover children under the age of 16 management of gout management of septic arthritis beyond 6 weeks management of reactive arthritis osteomyelitis infection of the axial skeleton management of septic prosthetic joints
Statement of the extent of Cochrane, National Institute for Clinical Excellence (NICE), RCP and Scottish Intercollegiate Guidelines Network (SIGN) guidelines
A joint working group established between the British Society for Rheumatology and the Research Unit of the RCP of London published 'Guidelines and a proposed audit protocol for the initial management of an acute hot joint' in 1992 [4] . There have been no recommendations from NICE or the Cochrane Collaboration on hot joints. The current guidelines have been developed in accordance with SIGN principles. A draft version of the current guideline was presented at the British Society for Rheumatology Annual General Meeting in Birmingham on 19 April 2005, and the guideline was revised in the light of verbal and written comments during and after the meeting.
Statement of the limitations of the search
As defined earlier.
Statement of when the guideline will be updated
The guideline will be updated within 5 yrs after the publication of this guideline.
Guideline for management of the hot swollen joint
Symptoms and signs suggestive of septic arthritis Septic arthritis typically presents as a hot, swollen, tender joint with a reduced range of movement [1, 5, 6] . Though symptoms are usually present for <2 weeks at presentation [1, 7] , a longer duration is sometimes seen. Any joint can be affected, but large joints such as the hip or knee are more commonly recognized and reported. In the context of pre-existing joint disease such as rheumatoid arthritis (RA) or osteoarthritis (OA), the symptoms in the affected joint (or joints) are out of proportion to the disease activity detected in other joints. In up to 22% of the cases, more than one joint is affected, and therefore, an oligo-or polyarticular presentation does not exclude the diagnosis of sepsis [8, 9] .
The presence or absence of fever is not a reliable indicator of an infected joint [1, 2, 7] .
Recommendations
(1) Patients with a short history of a hot, swollen, tender joint (or joints) with restriction of movement should be regarded as having septic arthritis until proven otherwise (B). (2) If clinical suspicion is high, then it is imperative to treat as septic arthritis even in the absence of fever (B).
Who gets septic arthritis?
Risk factors for the development of joint sepsis include:
(1) pre-existing joint disease, usually RA or OA [1, 2, 5, [8] [9] [10] [11] [12] ; (2) prosthetic joints [1, 8] ; (3) low socio-economic status [1] ; (4) intravenous drug abuse [1, 10, 12] ; (5) alcoholism [10] [11] [12] ; (6) diabetes [2, [10] [11] [12] ; (7) previous intra-articular corticosteroid injection [13] ; and (8) ulcerated skin.
A number of factors constitute poor prognostic features in septic arthritis. These include older age, pre-existing joint disease and the presence of synthetic material within the joint [14] .
Which organisms cause septic arthritis?
In the UK, the most common causative organisms of septic arthritis are either Staphylococcus aureus or streptococci, with an increasing incidence of meticillin-resistant Staphylococcus aureus (MRSA) [1, 2, 5, 6, 8-10, 15, 16] . In young adults, there is a significant incidence of gonococcal arthritis [17] [18] [19] [20] . Gram-negative organisms are more common in the elderly and the immunocompromised than in the young. Anaerobic organisms are more likely when there is a history of penetrating trauma [21] .
Investigation of synovial fluid
Recommendations. In cases of suspected joint sepsis:
(1) The synovial fluid must be aspirated, Gram stained and cultured prior to starting antibiotics [23, 24] 
(B). Anticoagulation with warfarin is not a contra-indication to needle aspiration (C). (2)
A possibly infected prosthetic joint should always be referred to an orthopaedic surgeon (C). (3) Neither the absence of organisms on Gram stain, nor a negative subsequent synovial fluid culture, excludes the diagnosis of septic arthritis. If clinical suspicion is high, it is imperative to treat it as septic arthritis even in the absence of laboratory confirmation (B). (4) Specimens must be sent fresh to the laboratory and obtained prior to starting antibiotics; there is currently no evidence to support routine bedside inoculation into blood culture bottles. The laboratory should process all specimens (C). (5) Specimens should be cultured in either broth culture or with lysis centrifugation in addition to agar culture [25] [26] [27] (B). (6) Routine polymerase chain reaction (PCR) is not currently indicated [28, 29] (B). (7) Polarizing microscopy to evaluate crystals should be carried out on all synovial fluid samples. This should be performed on a fresh sample by a microscopist experienced in crystal identification and in a laboratory with adequate standardization and quality control [30, 31] . If samples cannot be processed immediately, they should be stored at room temperature overnight, since artefactual crystals can form on refrigeration (B).
Other laboratory investigations
(1) Blood cultures should always be taken (B). 
Imaging

Recommendations
(1) Plain radiographs of the affected joint are of no benefit in the diagnosis of septic arthritis, but may show chondrocalcinosis suggestive of pyrophosphate arthropathy. They should be performed as a baseline investigation for assessing any future joint damage (C). (2) Scintigraphy and magnetic resonance imaging (MRI), both perform well for distinguishing sepsis from OA, but cannot distinguish between sepsis and inflammation and are, therefore, not indicated routinely in the investigation of the hot swollen joint [33, 34] . (3) The Working Party recommends that if advanced imaging is necessary then MRI would be most appropriate since it is sensitive in detecting osteomyelitis, which may require a surgical approach [35] (B). (4) In suspected hip sepsis, diagnostic aspiration will usually require the use of ultrasound or an image intensifier (C).
Antibiotic treatment of septic arthritis
The Working Party acknowledges that there is very little highquality evidence with regard to the choice or duration of antibiotic therapy in the treatment of septic arthritis [37] [38] [39] .
The following recommendations are, therefore, guiding principles. The Working Party recommends that antibiotic policies be developed locally using the principles below in conjunction with local guidelines (Table 1) . Antibiotic policies should be developed locally.
Recommendations
Gram staining of synovial fluid is critical to early, targeted antibiotic therapy and must be performed as soon as possible in order to give immediate guidance on antibiotic choice (B). Likely pathogens are S. aureus and streptococci, and initial bactericidal antibiotic therapy prior to organism identification should reflect this (B). Gram-negative organisms are more common in the elderly and in those with sources of infection or immunosuppression. Antibiotic choice in these groups of patients should reflect this (B). MRSA should be considered especially in 'at risk' groups such as nursing home residents or recent hospital in-patients (B). Routine cover for Neisseria gonorrhoeae or Haemophilus influenzae type b is no longer required in the absence of specific clinical indicators (B). Shorter and less intensive courses of antibiotics for N. gonorrhoeae are normally sufficient [40] (A). Demographic and clinical risk data should also be used to make judgements on the likelihood of the involvement of atypical organisms (C). Antibiotic therapy must be amended as results on culture, sensitivity and specificity become available (C). There is no evidence on which to advise the optimal duration of i.v. or oral antibiotics. Conventionally, they are given intravenously for up to 2 weeks or until signs improve, then orally for around 4 weeks which should be able to achieve adequate joint and bone concentrations. Symptoms, signs and acute-phase responses are all helpful in guiding the decision to stop antibiotics. Expert review may be required if the expected resolution does not occur (C).
Joint drainage and surgical options
In addition to antimicrobial therapy, the successful treatment of acute septic arthritis requires the removal of pus. The Working Party notes that there is scant evidence on the mode of drainage that should be employed. The options include medical needle aspiration or surgical aspiration via arthroscopy. From the studies identified, no evidence was found to enable us to recommend one treatment strategy over another [41] [42] [43] [44] [45] . Both arthroscopy and needle aspiration, however, appear to have a favourable outcome.
Recommendation
(1) Septic joints should be aspirated to dryness as often as is required (C). Guidelines for the management of the hot swollen joint in adults 3 of 22 (2) This can be done either through a closed needle approach or arthroscopically according to local preferences (C). (3) If the response is not satisfactory with a closed needle approach, or pus is thick and inspissated, arthroscopic aspiration should be used to allow biopsy and repeat culture, washout and perhaps debridement (C).
(4) There is no evidence to indicate whether septic joints should be splinted or mobilized, and local preferences should be followed (C). 
Summary
The recommendations outlined above are summarized in an algorithm (Fig. 1 ).
Applicability and utility
Statement of potential organizational barriers to introduction
In the absence of evidence, strong views have developed in the medical and surgical community as to the correct way to manage septic arthritis. These are often mutually contradictory, and have led to the current situation in which management is radically different depending on which professional group happens to be the predominant carer for these patients in different centres. It is likely that some of our recommendations will be controversial, and this may result in certain groups dismissing them.
Potential cost implications for introduction of the guideline
By applying the best available evidence to the diagnosis and management of septic arthritis, we expect that our guideline will be cost saving. This is because our guideline should reduce inappropriate treatment, leading to a shortened length of stay and the avoidance of inappropriate surgery.
Audit suggestions
Septic arthritis is a rare condition. It is likely that meaningful numbers of patients will only be identified for audit if collaborative audits are undertaken between several centres. In cases of proven septic arthritis:
( Anti-bacterial-agents.de 24.
Joint-prosthesis.de 25.
Adrenal-cortex-hormones.de 26.
Glucocorticoids.de 27.
Arthroscopy.de Practice-Guideline.de.
11.
Antibiotic-agent.de 12.
Randomised controlled trials 13.
Meta analysis 14.
Staphylococcus-aureus.de.
15.
Streptococcus-infection.de. Guidelines for the management of the hot swollen joint in adults Guidelines for the management of the hot swollen joint in adults Guidelines for the management of the hot swollen joint in adults Guidelines for the management of the hot swollen joint in adults Audit of treatment of the acute hot joint against standards agreed by the RCP GPs failed to comply with guidelines.
In casulaty over-reliance on X-rays and reluctance to aspirate joints. In rheumatology department not all joints aspirated either, but this especially with 1st MTP gout
Continued
Guidelines for the management of the hot swollen joint in adults Guidelines for the management of the hot swollen joint in adults 
